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INTIODUCTION If wery solutions of «ldehydes in he pres- 
ence of an àcid, for catlizing the reaction are 
Thfs invention relates to the chemical shrtnk- applied, certain dfsagreeable disadvantages are 
age control of textile fabrlcs, well-known. Working with formaldehyde solu- 
The process is applicable tocellulosic textiles.  tions, is, besides other unfavourable conse- 
They my be made from nàtural cellulose or quences, a very unpleasant operation at all rimes. 
regenerted cellulose or mixtures of one or both Therefore; more recently,. the application of 
of the said types with Ul to about 50% of a glyoxal has been recommended. According to 
cellulose ester of an organic acid, for example, U.S. Patent 2,436,076, glyoxal is used, preferably 
cellulose «cetate. 10 in the presence of oxalic acid with subsequent 
drying and baking the goods ai elevated tem- 
PIIOI APT perature. But, whereas rayon ïabrics are made 
Many attempts bave been made fo develop and shrink-proo to a satisfactory degree and the 
perfect processes which control the shrinkage of shrinkage tendency significantly curbed in fhe 
such fabrics. For this purpose, fabrics bave been 1; case of cottonfabrics, theformer display a loss in 
treated with mono- or dialdehydes such as the range of 20% in tensile sçrength and the 
formaldehyde or glyoxal in the presence of acids latter in fhê range of 50%. 
or in the presence of a salt which is acid react- In following the procedure of the applicant's 
ing per se or becomes acid during proCessing, or co-pending U. S. ps, tent applications 722,955, filed 
example, during baking at elevated temperature. 0 January 18, 1947, now U. S. Patent No. 2,484,545, 
This results in deterioration in tensile strengths and 750,159, filed May 23, 1947, now U. S. Patent 
and abrasion resistance whichis especiallyserious No. 2,541,457,-the loss in tensile strength and 
in the case of cotton and is offert accompanied by abrasion resistance will be avoided. But, here 
discoloration, too, frequently a certain degree of discoloing 
The aldehyde is applied either as a watery solu- ,5 after baking is unavoidable. 
tion or .as a compound which only splits off the Therefore, if is always necessary after baking 
bound aldehyde by treating with acid or in the to soap the goods for a long rime and, in most 
presence of a salt which is acid or becomes acid cases, to after-bleach them also. As a conse- 
ai elevated temperature. Compounds like hexa- quence therefore, to print or dye the fabrics nor- 
mally prior to the anti-shrink procedure, only 
methylentetramine, for instance, require the 0 certain types of dye-stuffs can be used. In the 
sfoec_hiometric quantity of acid for their com- 
plete decomposition. If the quantity of acid for present process, the treated fabric need only be 
this purpose is hOt sulïïcient, the excess of hexa- neutralized and washed for a short rime, for ex- 
methylentetramine acts as a buffer and counter- ample, from about 5 fo about 10 minutes af about 
acts fhe reaction between fhe aldehyde and the  35° C. to 45 ° C. 
cellulosic material, and as a result, the intended OBJECTS 
effect is unsatisfactory. It is the object of the present invention to 
Despite this, hexamethylentetramine bas been eliminate the mentioned disadvantages and 
recommended as a protective agent. In British conveniences by treating textile fabrics which 
Patent 460,201 (1936) the inventors recommend 40 are formed predominantly of natural cellulosic 
adding a certain quantity of hexamethylen- materials or regenerated cellulose, including mix- 
tetramine fo the impregnating baths to protect tures containing up fo abou 50% of cellulose 
the cellulosic material against the destructive acetate fibres with dilute aqueous solutions of a 
action of the free acids. The reaction takes place specific type of aldehyde compound which gives 
as fol!ows: 4 off the bound aldehyde by treating either with 
CttN-2ttSO-6ttO=2(NHDSO-6CHO acid solutions or in an alkaline medium, for 
stabilizing them against shrinkage but with_no 
Other acids can be used. appreciable loss in tensile strength and having 
The applicant in U. S. Patent 2,441,859 recom- an increased resistance to abrasion without any 
mends the decomposition of the hexamethylen- 0 tendency fo discoloring by baking--curing.. 
tetramine with volatile organic acids by steaming 
the fabrics, previous]y imprgnated with  watery APPLICANT'S DEVELO.PMENT 
solution of hexamethylentetramine and dried, in T_he applicant ha.s now round that this object 
a steam chamber, in the presence Of an excess of can be accomplished and highly effective shrink- 
acetic or ormic acid.  age sabilization achieved by subjecting textile 
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ïabric of any of the classes descrlbed above to 
the action of an aldehyde donor compound which 
is soluble in water and is capable of Sllitting off 
aldehyde tmder both alkaline and acid conditions. 
Such a COmlound is capable of forming with the 
fibers ullder, acid .c0ndtions linkages, whiçh are 
stable 40 hydrolysis and characterizd :by a r- 
duced swelling capacity when soaked in water. 
The preferred aldehyde donor is monomethy.lol  
dimethyl hydantoin. 
In the monomethylol dime_thylh_y.dan.oi_n:c0- 
Round there is one mol of formaldehyde for every 
mol of dimethyl hydantoin. Hoer, .it..=usa.y 
requires high temperature un.de tçoDg apid con- 
dition to release much of the.qr.m_.dhyde. -o.n. 
the other hand, the monomethylol dimethyt 
hydantoin gives off all the bound formaldehyde 
under mflder conditions. Therefore, it the.pre- 
ferred formaldehyde dQn.oro !t contains 18.98% 
c.ombed fo..m.!_e.hFde -ch_ s sv,a'_fl.ab!e.for 20 
.chem_i¢.al ,U_se. I-t is ygr.y sol,ule in water- and 
.spli ¢ff he -f,or_ma!eb..de as we!l :under lkaline 
cpngtions as.in ,a.c_id,m. da.. T_he libeated 
-Ide.hyd_e i st_ardu :ascenO2 is.-r.ea.cting-wih the 
.cl:to.se a,t elevatd ,te.m:]erature. 25 
Us_ing the above-mentened substances, u.nder 
atka!i.n. e cçnditiors, :th_ereacion .prodpct .fo.r-med 
betv.e,e.n the ,fprm.e.h_yd.e .ng the Cl!UJcse :is 
.n..et -very ta.ble, heres.,nder-:acid .¢0ndtions 
.pç0bab!y -P01yo.xymethylepeether - linkages are 3O 
:fO..r._e whiç.are stab!e -t.o hyd91ysis.aud are 
.cla];açter'led bF a .reduced. swellin._g -cpacity 
-,_,w.he! soaked in wtr..an._d therefore .r-edu¢e the 
s_hrl.nl. age .tend_enc, y p_f. te so-treated ce!lulosic 
naterial. tf the trament is .crri.ed .out .under 35 
controlled conditions the :fabrics `show no appre- 
c.iab.le 10_s in tensile-stre_n,_gth.  ,np0ved re- 
ssta.nce t0 abrasion -w:i!lresult and fhere is hot 
een he s]ighst £endency for di.sçqlorin, g. Di- 
.mê_hF1 ,hydntoin prebbly remains, as :a-bF- 40 
p,r.oduct in. the trea .t¢d fabr, i_c af-tr .b.ang whi_ch 
.c..,aa., be easflF rcm.oved, by $ sl]ort .washing 
t.io. Therefor, fabrE .t.eated b_y t.hSs new 
method show no ten.d, en.çy v(a.r.d.,çblpAr.r_en- 
ti.on. 45 
.I.. is-a more-,speciic object .of te, prenent in- 
 ention to.`secure stabitztion of the a-fores_nid 
.types-o_f extile fabrijcs gainst hri,.l..age bu.t 
wlaout signcantly ipairng-ther tns.ile 
sength :and impçoipg .theirabrasion ressance 5o 
w.here fhe fiber.s :a¢ ,-wetted .with ,d.i!te aterF 
solution of monomethylçl dimethF! hy,dan.:toin 
i..c ed Çnd .subsequenl,Y baked a.t !00 ° C. _or h.igher 
until the desired shrinkage control bas been 
cured, i. e. a substantial -fonction between the-55 
cllulo.se and the liberated .formaldehYde .has 
taken place. 
Other objeçts and features ,of the invention witl 
be apparent .frein the following description, 
Broady speaking, the invention inck!des em- 
plo.ying nearly n_eutral, aqueous solui.ons of mono- 
mefhylol dimethyl hydantoin in the presence of a 
non-volatile organic acd catalyst capable of 
giving these solutions a:pH from about 2 fo about 
-2.5. Suitable acids are for example, o_xalic a¢id, 
lactic acd, citric acid, tartaric acSd and other 
ho.n-volatile 0rganic açids or mixtm'¢S .thereof 
strong e_n, ough-to catalyze the reac.tion between 
the aldehYde and the tex.file mter_ial. The acid 
must be such as to give a pli within the range 
from about 2 to about 2.5 which is a preferred 
range of the invention. The formaldehyde cellu- 
lose reaction must take place within the fibres 
of the natural or regenerated cellulose. 
According to th¢ invention, any form of the 
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textile materials of the type described are thor- 
oughly impregnated with a watery solution of 
the aldehyde donor and the acid catalyst prefer- 
ably in the presence of a small amount of sodium 
sulphate and which solutions may or may hot 
a!so cetain a small amount .of a wetting agent 
.or. a.smatl amount of basic aluminum acetate. 
The surplus of the impregnating liquor is me- 
çhanically removed for instance by squeezing or 
! ..other means allowing a pick-up of a predeter- 
 mi_nd.p._rc.e.ntage uch as 100% liquid retention 
on the'basis of the dry weight of the goods. They 
@r¢ _thon tensionless dried and finally cured or 
b_ked.for abou 2 o 5 minutes. 
A _dry_ing-rnge.of 80 to 100 ° C. and a baking 
temperature within 120 ° C. fo 150 ° C. is usually 
preferred. However, the exact formulation of 
the solution as to components and strength as 
well as the conditions of drying and baking may 
vary depending up0n tke construction, composi- 
tion and form of the.textile material. After cur- 
ing, .the farcies are =reu.traled with an alkali, 
for example, soda ah,.eventuatly soaped, rinsed, 
.hy¢ro-extra_cted and dred without tension be- 
.:fore lu-ttg-into .industri.al channels of trade or 
bef.or making the .physical measu-rements :re- 
ferred to 4n the comparative tests below. 
-B_ef.ore tr.eat:ment of the fabric aH races .of 
starch, gums, glue or natural r.es_ins .and other 
sizing agents should be removed in order te per- 
mit the aqueous tr.eati_ solution to penetrate 
the fabcs and enter the heurt of the fibres. 
Vhre.h_ri_nkage c.ontrol .of fabrics is desired, 
the dim.enions at which the ïabrics are finallY 
d_ried.must b¢ predetermined by a preliminary 
vah t.est. If ¢sired, he "hand" or body of the 
goods treated can be ynodified in the direction 
of eiher stnCss or .a stiffer finish af wfll by 
t_he ntroduction fo the imprgnating haths of 
sitabIe.agns such as cation soïteners for the 
f.orer .effCÇt or stch vegetable or animal col- 
]oids .as `starches, gums, gtues gelatins, modi 
fied starches, or solutions or dispersions.of poly- 
nyl at_cohol, etc. for .the latter effc. Th proc- 
.es is usua!ly carried ot in the absence of.an 
phn.olic, or amidic compounds capable of form.- 
.llgresin.0US b_odies with atdehyde under the con- 
ditio_.ns. 
When ïabrics .arC reated by .this new method 
in. he .absence of lhenotic or amidic comp.ounds, 
tey do not show ny endency toward chlorine 
retenti.on. Fabrics treaed by the present in- 
vention arme characterized by permanent stabil- 
ity against .sh_rinkage and even successive wash- 
ings at the boil do not affect the results. 
In the aqueous wetting_solution he suggesed 
range of concentration of the monomethylol di- 
methyl hydantoin is 1% to .5% inclusive (pr.ef- 
ralty t to 5 % inclusive) based upon the weight 
of th¢ treting solution° The amount of the 
stabilizing c_ompound or compounds employed is 
such s to furnish from about .2 % to about 1.5 % 
(prefe.rably about «2.% to about 1.0%) of active 
available formaldehyde based on the weight of 
the aqueous solution. 
Fabrics of viscose or cuprammordum yarns so 
processed are further improved as borne out 
by the fact that they show less tendency to fnzz 
during washing as compared fo an untrated 
-material simflarly washed. 
This invention wfll be more clearly understood 
by reference to the ïollowing examples. It is to 
be understood, however, that these examples are 
merely illustrative of the process and that the in- 
'5 vention is net limited thereto, but rather is de- 
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llnéd lnthe appended claims. In the examPles, 
the terre "check" bas the meaning of unreated 
ur original material. 
F, XAMPLE 1  '5 
-. C. Cotton 
- A cotton sheeting materia! and a spun rayon 
fabric were treated respectively for the purpose 
of obtaining shrink-proof effect with aqueous 
lutions of the followirlg compositions. The check 
-was not treated. -  

NIonomethylol Dimethyl, g ............ 25 5 25 " 25 
0xalicAcid ............................ I  I    I  
.AnhydrousSodium, g .................. ]  I    [ 4 
Sulphatc ............................................. L_ 
tgepalCTAExtr,g ................... I 1 I 1 ] 1 I 1 
Watertomake__e__._ ................... III/11111|11.111111 

The fabric was subjected fo treatment fo re- 
move any traces of starch, gums, glue, natural 
resins or other sizing agents prescrit and dried. 
If was then iassed through an aqueous impreg- 
nating solution of the above composition. The 
solution had a pli of about 2.2. After the fabric 
was passed through the solution and was well 
wetted out (this required about 5 seconds immdr- 
sion) it was squeezed to remove solution in ex- 
cess of 100% pick-up based on the dry weight Of 
the fabric. It was then dried without tension on 
a pin-tenter ïrame in air af about 83 ° C. fo the 
dimensions that the fabric possessed before .im- 
Pregnating. The dried, tentered fabric was tlïen 
cured in circulating air ai about 135 °C. for 
about 5 minutes in the case of the cotton and af 
about 149 ° C. for about 3 minutes in the case of 
rayon. 
The fabric after curing was removed from the 
renier frame and soaped, rinsed, hydro- 
extracted, and dried without tension. To meas- 
ure their shrinkage in washing, samples re 
laundered together with the check sample by 
the accelerated 1 hour wash test described in 
U. S. A. Federal speciflcation CCC-T-191A Cor- 
ton Wash Test. 
Other samples were subjected to tensile 
strengths and abrasion resistance measuremens. 
The following shrinkages were observed bgsed. 
upon the measurements. 

C. Cotton 
[Warp Shrinkage in percentages] 

 check .......... 
 #2 ................ 
10 #5 ................ 
, #6 ............... 

Sample Identifi- 
cation 

Check ............. 
#5 .................. 

Treated 
and 
Scoured 

--3. 61 
--3.05 
--3.1 
--3.33 
--3.4 
--3.33 
--3. 33 

Honr 
Vash 
Test 

--5. 
--0. 3 
--0.  
--0. 46 
--0.5 
--0.7 
--0. 8 

6 

R. SPUN RAYON 

Check ............. 
#5 .................. 

--9.17 
--4.2 
--4. 72 
--4.17 
--6.8 
--6.5 
--4.5 

ï4.17 

'Warp Tenslle .Stfength 
 (in.lbs.)  

C Cotton R Rayon 
53 58 
.01 

:braslon (Taber Ccles) 

Oott0n R Räon 
500-600 280-320 
500-550 430-0 
............. 480-0 
55O-650 450-480 
....... :ï:_ 450-480 
........ . _ _ 480-500 

' As if can be seen by the results obtained the 
amoun of NaSO added=t0 thë bath has hot to 
i'5 be exaggèrated, especially in theiase" of stabi- 
lizing' rayon iabrics bfi gdöd eIts in: evêfy.rë- 
c, pect are achieved if cafiëd 0uFnddr the right 
conditions. -.. . .-., 
20 
-.. EXAMPLE 2 
C. . Cotton 
R. Spun rayon 
25 A cotton sheeting material and a spun rayon 
fabric were treated respectively for the purPose 
of obtaining shrink-proof effects with aqueous 
solutions of the following compositions. The 
check was hOt treated.. 
3o 
Monomethylol dimethyl hydantoin 
......... grams 25 
0xalic acid ___ ...... L___ .......... do___z 5 
NaSO4 = .......... :--_____z ...... =do .... 3 
35 Igepal CTA extrac:_:_:: .......... ._do_:_.: 0.5 
Water to make _: ......... :_ .... _litre__ 1 
The samples were immersed ith the abm/e so- 
!ution as described in Example #1 .and..afer 
drying cured. 
,o --  . . ï.¢. 
Cotton 4 minutes a__:_:___::'_ ...... ,L::ee. 135 
spun rayon 3 'minutes at .... «_: ....... L_ 149 
and washed and dried as previously descrtbed. 
45 
C. Cotton 
[Warp Shrinkage (in percentages.)] . 

0 

Loss from Gain over 
Original comprëssive 
Length shrfn'kagc 60 
-3. 09 l. 91 
-3.66 1.34 
--3.78 I. 22 
--3.9 I.I 
-4.04 o. 7 65 
-4.13 O. 87 

.............. 70 

--12.7 
--4.2 
--4.72 
--8.2 
--8.67 

1 Hour Loss from ] Gain Over 
Samplc Identifl- Treated &  Wash Original : Compressive 
cation ScOured Test Length ! shrinkage 
h 
 eck ............. --3.5 --5.5 --5.5 .............. 
I ............... -__ --3.1 --0.8 --3.9 I. 
2 .................. --8. I --0.9 --4 1 

R. RAYON (SPUN) 
-4. ........... 7 
-- --0.2 --5.2 7.3 

4 65 ] 600-650 
48 67 8Z5-850 600 
#1 ................ l 200-250 

In all cases, a very good stablization effect is 
obtained. Moderate loss in tensfle strength on 
.cotton material. No loss in tensfle strength in 
rayon material. In both cases considerable im- 
proved abrasion resistance. 
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Exmrn 3 
A spun rayon abric ras .trated for the pur- 
pose of obtaining .a shrinkpoof effêct with aque- 
'0u-s olutiors 02-thê fd!Idwing composition. The 
ciëkvas n0t trèated. " 

.La¢ti, c Aci4 -ç _  _  _ _  ......................... d.o.__ 
bhSO Anhydrou.__ i ï ............ 7- .......... .o .... 4 
Ig6pa CTA Extra .............................. io .... 0.5 
4ater fo make ................................. litres-- 

2 
25 
I00 

.-tions aS described in Example i and Cured airer 
 dryng= four»3 m_.inuesat!49 °' C,, washed and dried 
 ëul d/esriëi EXemple i.  . 
[Varp Shkage (m percentages,)] l ' ' : ' ' 

1 hour washes t 
Samplo Identification :sëed ' )1i 2nd rd 
" : 1 Measuïd Irom scoilred dimensions.. 
Warp Tensile streïth în :]bs. 

Total 
Shrinkao 

hydan, t_0in» .$aid-aqueous sqluti0n c0ntaining fom 
".1 to '7:" by weight «of monomethylol ç!imethyl 
hydantein which, upon baking, decomposes te 
form Yrom 0.2 fo 1.5% of available active formal- 
5 dehyde and containing a non-volatile organic 
acid in an amount such as fo give fo the solution 
a pli of from about 2 fo about 2.5, sq.ueezing the 
surplus liquid from the fabric, drying said fabric, 
baking the dried fabric at a temperature of from 
.10 120 te 150 ° C. :ïor a rime suflicient fo effect re- 
action between liberated formaldehyde and the 
textile fabric; :and neutralizing and washing said 
iabric 0 remove acid and reacti0n by-products 
thereby to provide a fabric which has substan- 
:15 ially permanent stubility against shrinkage in 
successive washings at the boil and .which bas 
substantiatly retained its color and tensile 
strength. 
2. The process of claim .1» wherein the non- 
20 volatile organic acid is selected from the "grùp 
consïting of oxalic acid, lactic acid, citrio acid, 
and tartaric acid. 
LEO BEER. 

-2.7 25 
--4.9 
--4.1 

REFERENCES CITED 
The foilowing references ,are of record in ithe 
file of._this patent: ., : . l . 
UNITED STATES PATENTs I " " 

Check ......................   ........  ...... 
#.! ....................................... 60 
#2 .__- .................................... 59 
T ho aghieved stabiliza%ion effect is very atis- 
actery, practically without any change in tensfle 
strength ad without any discoloring effect. 
î claire: 
i. ih -a pocess of shri .nkage Control Of a textile 
fabric selectC ïrom the group consisting of nat- 
_tu:al cellulose, regenerated cellulose and heir 
mixtures with up fo bout 5 0 % 0.f .ce! lulose ace- 
'te, the teps of impregnating saSd fabric with 
::n aqueous solution of monomethytol dimethyl 

60 30 Number Name Date. 
2,-i08,52  l "." . %¥olf et al. - ' " Feb. 15, 1938 
2,159,743 La:tham et al ....... May 23, 1939 

2,44!,859 

35 
Number 
547,846 
.880,185 

.4O 

l l Weisberg et 1 ...... May 18, i948 
FOIEIGN PATENTS 
Country Date 
Great Britain ...... Sept. 15, -192 
France ............. Dec. 18, 19t2 
OTHER REFERENCES 

Chem!cat and Engineering News, Novembe 3, 
1947, page 3243, and February 9, 1943,. p.. 4i5. 



